Introduction
Stars are considered peculiar if the observable characteristics place them aside from the bulk of normal stars, especially those in quiet long-lived phases of stellar evolution.
The boundaries are vaguely defined, even if the presence of pulsations (like in Cepheids, RR Lyrae, Miras, etc.), chemical anomalies (Ba, Am, Carbon, CH stars, etc.) , active chromospheres (BY Dra, flare stars, RS CVn, etc.), emission lines (Be, Wolf-Rayet, etc.), mass transfer (cataclysmic variables, β Lyrae, etc.), outbursts (novae, symbiotics, etc.) and ionized massive winds (LBVs, post-AGB, etc.) are unanimously considered as landmarks of peculiarity (e.g., Tout & Van Hamme 2002) .
Spectra of many peculiar objects have been published already, but they are scattered throughout the literature, most papers dealing with a single object at a time. This varied dataset is inhomogeneous in terms of spectral resolution and wavelength range, spectrograph and detector type and in electronic availability of the spectra. Some extensive spectroscopic atlases contain also spectra of peculiar stars (e.g., Danks & Dennefeld 1994) or are entirely devoted to some class of peculiar objects (e.g., Allen 1984, Barnbaum
Target selection
We observed 108 well-known objects, sparsely selected from existing literature, to document the main types of stellar peculiarity. The program objects are listed in Table 1, where they are grouped into six broad groups: chemically peculiar; pulsating; interacting and eruptive binaries; stars with active surfaces, rapid rotation; emission-line objects; and others. The columns of Table 1 give the (1-2) star name and its HD number, (3) type of peculiarity, (4) type of variability from the living edition 2 of the General Catalogue of Variable Stars (GCVS), (5-6) spectral type and its source, (7-8) the (B − V ) T color and the V T magnitude as given in the Tycho-2 catalog. If the latter are not available, a typical V magnitude from other sources is given.
Observations and data reduction
The observations were carried out with the Echelle spectrograph mounted at the Cassegrain focus of the 1.82 m telescope operated in Asiago by INAF Astronomical
Observatory of Padova. The detector was a Thomson THX31156 CCD with 1024 × 1024 pixels of 19 µm size cooled with liquid nitrogen. The chip was of the thick type, front illuminated, with Lumigen coating for enhanced blue response and presented no detectable fringing in the red. The cross-disperser was a grating, thus the reddest Echelle orders were contaminated by the superimposed second order from the cross-disperser. This contamination was suppressed with a high-pass OG455 filter with a thickness of 3 mm which was inserted into the optical path. The filter cut the light with wavelengths bluer than 4600Å. So it effectively removed the second order contamination up to 9200Å, but it also set the short wavelength limit of our atlas. Great care was taken to keep the dispersion and the resolving power values constant during the whole observing campaign which started in November 1998 and was completed in August 2002, for a total of 56 different observing nights. All observations were carried out with the spectrograph slit opened to a width of 2 arcsec. The slit was aligned with the parallactic angle when the airmass exceeded 1.5.
At that airmass, the atmospheric differential refraction at the two ends of the recorded wavelength range reaches ∼1.0 arcsec (cf. Filippenko 1982) .
Our Echelle spectra cover the spectral range λλ 4600−9400Å in 25 orders. The 15 bluest orders (λλ 4600−6890Å) are characterized by a continuous spectral overlap, while inter-order gaps are present for the redder orders. The following spectral windows are not covered by our spectra: 6890-6896, 7104-7118, 7334-7356, 7578-7610, 7840-7882, 8120-8173, 8421-8488, 8745-8828 , and 9095-9196Å.
The instrumental PSF (measured from the FWHM of unblended telluric absorption lines of O 2 and H 2 O) remained pretty constant during the observing period, corresponding to a resolving power R = 20 000. The PSF, deduced by comparing the FWHM of the unblended lines in the Thorium wavelength calibration spectra, was found to be generally uniform over various Echelle orders.
The height of the slit on the sky was 10 arcsec. The program star was always placed close to one end of the slit. The spectrum extracted from the other half of the slit height was not illuminated by the star. So it was used to derive an accurate median sky spectrum which was subtracted from the stellar tracing. Most of the program stars were quite bright objects which required short exposure times, so the background sky contribution was very weak.
All the data reduction and calibration was carried out in IRAF. Spectral tracing was performed by weighting the extraction according to the variance of the recorded spectrum. The wavelength calibration was quite accurate, with a typical rms of 0.3 km/s -7 -for all program stars. Scattered light was carefully modeled and subtracted from the bi-dimensional frames. All spectra were inspected for possible residuals of the strongest night-sky emission lines (principally [OI] 5577, 6300, 6364Å). This confirmed the accuracy of sky subtraction.
Each final spectrum presented in this atlas was built starting from several (at least three) individual exposures obtained consecutively at the telescope. Each individual exposure was extracted, reduced and calibrated separately, before summing them into the final spectrum. Before merging, the resulting individual spectra were carefully compared order by order to spot and remove the presence of cosmic rays or other defects. We restrained from doing this automatically during data reduction, principally to avoid potential problems with very sharp emission lines and to keep a strict control over the whole data reduction process.
Cool objects could have their reddest Echelle orders saturated while the blue part of the spectrum would remain under-exposed. In such cases we obtained consecutive observations with varying exposure times. The final spectrum was obtained by combining the best exposures of individual Echelle orders and scaling their counts to a uniform exposure time.
Multiple exposures with varying exposure time were also used for objects with bright emission lines that saturated the deep exposures. Shorter exposures were used to recover the unsaturated emission line profiles, usually those of the Hα line.
The procedure described above gave the final spectrum of a given object at one observing epoch. But the majority of the program stars in this atlas were observed at more than one observing epoch. For objects that were not expected to vary significantly in time (like for example the chemically peculiar stars), these multi-epoch spectra were generally obtained within the same observing night. The intention is to provide a larger set of independent spectra which can be used to measure e.g. the equivalent widths or to derive profiles of spectral lines. For objects with a large variability the multi-epoch spectra have been generally collected during different nights.
Atlas products
The 425 spectra of the 108 program stars presented in this atlas are available as FITS files from the CDS 3 . Their wavelength scales are heliocentric. The ordinates of the spectra correspond to photo-electrons (i.e. counts multiplied by the ADU conversion factor, so that the local S/N can be estimated directly from the spectrum). Tables 3 and 4 (see below) , and, finally, (13) some notes.
We did not correct for the blaze function of the Echelle orders and thus we left the spectra in their native multi-order format without merging them into single-dispersion, mono-dimensional outputs. We left to correct it to the motivated user of this atlas according to specific needs. The reason for this is that correcting for the blaze function is a procedure that can be carried out in different ways and it is never trouble-free, for the following reasons.
The removal of the blaze function could be performed by fluxing the spectra against suitable spectro-photometric standard stars. To ensure successful results, the absolute flux of the standard stars should be accurately and continuously sampled at high spatial frequency (e.g. in 1Å steps, given the limited wavelength extension of a single order), the observations should be carried out under all-sky photometric conditions, and the position on the spectrograph slit should be the same for the standard and the program stars (so to ensure similar illumination of the optical train within the spectrograph). At the time we carried out the observations described in this paper, standard stars accurately calibrated at 1Å steps did not exist, and the sky conditions were not always photometric.
The shape of the blaze function could in principle be estimated also from flat-field exposures. Unfortunately, the color temperature of the flat-field lamps is generally quite different from that of the observed stars, and in addition the even illumination of the slit by the flat-field differs significantly from that produced by a star. While using flat-field exposures could remove most of the blaze function, the results are never accurate enough to allow a smooth joining of the adjacent echelle orders.
Finally, it could also be possible to get rid of the blaze function by continuum normalization of the individual echelle orders. This is a procedure generally carried out by a trial-and-error application of interpolation functions (spline, polynomials, etc.). It requires a human intervention and guessing about the true shape of the underlying stellar continuum. The latter is frequently compromised by the extended wings of emission lines, molecular absorption bands, lack of useful stretches of unpolluted continuum (for example because there are too many absorption and/or emission lines), and even worse by the huge breadth of the Balmer lines in early type stars, that can encompass a whole echelle order.
In addition to stellar spectra, we provide also other products: flat field tracings, spectro-photometric standards, and telluric dividers. They are described in the rest of this section.
Flat fields were exposed on a dome white-screen, uniformly illuminated by a 3750 K halogen lamp. Flat field tracings were extracted for each stellar spectrum presented in this atlas, by adopting exactly the same tracing and weighting parameters. The flats are named using the same root name as the corresponding stellar spectrum (for ex. AFDra 1.fits is the stellar spectrum, and flat AFDra 1.fits is the corresponding flat). The flat fields presented in this atlas have a very high S/N (frequently in excess of 300). The noise observed in the flat fields is well accounted by the sole Poissonian statistics of the exposure level, with pixel-to-pixel differences being negligible contributors. This confirms that the CCD chip we used had an excellent cosmetics and was not affected by systematics like fringing in the red.
We provide the flat fields for each star mainly (1) to allow interested user to experiment with correction of the blaze function, and (2) to check for the very rare appearance of the feeble shadow a dust grain laying on the entrance window of the CCD dewar. It is worth noticing that at the reddest wavelengths, the absorption by O 2 and H 2 O are so strong that even the few meters traveled by the light within the telescope dome are enough to mark the flat fields with absorption lines.
As remarked above, at the time the observations described in this atlas were performed, no suitable spectro-photometric standard stars were available to efficiently support Echelle observations. In fact, Echelle spectra presented at the time in literature were never fluxed into absolute or relative fluxes, a practice rarely attempted even now. Nevertheless, observations of some spectro-photometric standards, selected from Hamuy et al. (1992 Hamuy et al. ( , 1994 and Burnashev (1985) , were obtained with the same instrumental set-up and reduced in the same way as for the program stars. The spectrophotometric standards were observed irregularly during the observing campaign, and the available ones are summarized in Table 3 . In Table 2 , we list in column 11 the spectrum of the spectrophotometric standard stars that were observed during the same observing run of the given program star. The respective air-masses are available in Table 3 . Table 4 . Column 12 of Table 2 reports the telluric divider(s) observed during the same observing run of the given program star. The interested reader can use these telluric dividers to compensate for the O 2 and H 2 O absorption lines present on the science spectra at the longer wavelengths.
We did not correct ourselves the spectra for telluric absorptions for basically three reasons. The removal of telluric lines requires spectra corrected for the blaze function.
An accurate removal, even over a short wavelength range, is a trial-and-error procedure that requires human intervention. Finally, the intensity of the O 2 and H 2 O telluric lines ranges from optically thin, to optically tick, to completely saturated. The latter cannot be compensated for. Optically tick lines require a lot of devoted work and their successful removal is in not guaranteed. Only optically thin lines are easy to deal with.
An example of the spectra included in the atlas
For sake of providing a graphical guidance to the content of this atlas, Figures 1 and 2 present some sample portions of the spectrum of the peculiar star XX Oph. The spectrum is presented with the continuum normalized to 1.0. The major emission and absorption lines are identified.
XX Oph was first noted by Merrill (1924) that called it "the iron star" for the many bright emission lines of ionized iron and metals, that were later catalogued by Merrill (1951) and Cool et al. (2005) . The optical spectra of XX Oph are characterized by a hot continuum emission from nebular material at blue wavelengths, from which molecular absorption bands of an M6 III star emerge at red wavelengths (de Winter & Thé 1990 ).
Spectral variability of XX Oph was studied by Goswami, Rao and Lambert (2001) , and by
Tarasov (2006) to the values reported earlier by Merrill (1961) . The values given for Hα and Hβ refer to the velocity of the sharp peak in their broad profile.
The Hα profile of Figure 1 has no counterpart among those so far published, with the exception of the Hβ profile for July 1996 presented by Goswami et al. (2001) for which the terminal velocity of the Hβ absorption component was −390 km s −1 , while in our spectrum it is −530 km s −1 . The NaI profile presented in Figure 1 has never been seen before in XX Oph. While the sharp emissions at −37 km s −1 and the interstellar components at −11 km s −1 were already known, the broad components at −365 km s −1 are entirely new (cf. Tarasov 2006 , Goswami et al. 2001 , Merrill 1951 ).
There is a large uncertainty about the reddening affecting XX Oph. Lockwood et al. (1975) derived E B−V ≈1.3, while Evans et al. (1993) preferred E B−V ≈0.5. The KI 7699Å interstellar line at −11 km s −1 has an equivalent width of 0.186 ±0.007Å on our spectrum.
Using the calibration by Munari and Zwitter (1997) , this translates into a reddening We are grateful to Federico Boschi and Paola Marrese for securing some spectra Note. - Table 2 is published in its entirety in the electronic edition of the Astronomical Journal. A portion is shown here for guidance regarding its form and content. 
